T eV from the CDF and D0 experiments at Fermilab are presented. The measured inclusive isolated photon spectrum at CDF and D0 are used to test current parton distribution functions and NLO QCD predictions. No new resonance is found in the photon + jet mass spectrum from D0 which i s consistent with NLO QCD predictions. The pseudorapidity distribution of the leading jet in photon events at CDF is used to constrain the parton distribution sets while the angular distribution is found to be better explained by a larger Bremsstrahlung contribution. The soft diphoton spectrum is compared to NLO QCD predictions. The diphoton system P T is found to agree better with the LO shower monte-carlo prediction of Pythia than NLO QCD. Finally, the + c harm cross section is measured and compared to the LO Pythia prediction.
Prompt photon production is studied at the Fermilab Collider in order to test current parton distribution functions and QCD predictions. At l o w est order, the Compton process dominates showing that photons are a direct probe of the gluon distribution in the proton. To test current QCD predictions, comparisons are made between data and NLO calculations. In some cases we nd that NLO calculations are insucient to describe the data well and that eects of higher order QCD processes can be observed as additional transverse momentum (K T ) in the data. After all cuts, a background predominantly from isolated 0 and mesons remains. To remove this background one of two methods, a photon conversion probability measure or a photon shower prole measure, are used. 1 The fraction of data which are photons is shown in Figures 1a and 2a as a function of photon P T . These fractions are used dierently in the CDF and D0 analyses. CDF uses a bin by bin background subtraction in P T whereas D0 uses the functional t shown to subtract the background contribution. Using the D0 method, the CDF statistical uncertainty is reduced by a factor of 4. D0 has investigated the shape dependent systematic uncertainty in the t which is correlated bin to bin, but may v ary from the minimum shown at low P T to the maximum shown at high P T or vice versa. 
Inclusive Isolated Photon Results
The measured inclusive photon cross section from D0 is shown in Figures 1b and 1c . Good agreement is found between data and the prediction 2 of NLO QCD. The same for CDF is shown in Figures 2b and 2c. Although there is qualitative agreement between data and the NLO QCD prediction over almost ve orders of magnitude, the fractional dierence between the data and theory show that the data has a steeper slope at low P T . This result has been previously reported 1 and it was shown that current parton distributions and QCD scale do not explain the slope of the data. For comparison, the theoretical prediction including a NLO fragmentation function 3 is shown. The data may indicate that events at CDF have more K T than is currently predicted by NLO QCD 4 or that the gluon distribution which has never been directly measured in this x region needs adjusting (0:0013 < x < : 13).
Photon + Jet Mass
The invariant mass spectrum for the photon and lead jet can be used to test QCD as well as search for new mass resonances. Data are selected with P T > 30 GeV/c and j J j < 3:5 at D0.
All observed jet clusters more than 90 away in azimuth from the photon were summed and the mass shown in Figure 3 is calculated using photon and jet four-momenta. Good agreement i s found with QCD and there is no indication of a statistically signicant resonance. A previously reported CDF resonance search 
Photon + Jet Pseudorapidity
A measurement of the parton distribution functions which is insensitive t o K T comes from the jet pseudorapidity distribution in photon events. The CDF conversion background subtraction method is used for photons in the range 16 < P T < 40 GeV/c where the jet is required to be back t o b a c k with the photon, 150 < J < 210 . All other cuts are the same as for the inclusive spectrum. The J cut rejects many t w o jet events. The pseudorapidity distribution is shown in Figure 4 where data have been corrected for detector resolution based on the results of a monte-carlo simulation. In order to compare the shape of the distributions, the theoretical prediction has been normalized to the rst bin of the data. Figure 4b shows that CDF is becoming sensitive to the dierences between modern distribution functions. Since the photons in this analysis are restricted to j j < : 9, events with jets at large pseudorapidity are boosted more than events with central jets. Boosted events come from one high x parton and one low x parton. The average low x partons which contribute to each bin in these distributions varies by less than a factor of two whereas the average high x partons vary by more than a factor of ve. Since the observed shapes are due to the high x partons which are less sensitive t o K T , this result is essentially independent o f K T . The cos distribution is very sensitive to the relative contributions of LO and NLO diagrams. At l o w est order, u and t channel and W production are achieved most often through the exchange of a spin 1/2 quark which has a 1=(1 cos ) dependence whereas jets are most often produced through the exchange of a spin 1 gluon which has a 1=(1 cos ) 2 dependence. D0 measures the photon cos distribution (Figure 5a ) using data from the P T >30 GeV/c trigger. Photons were also restricted to regions of constant acceptance in , boost , and P . 6 The neutral meson background (cos < 0:6) is 48% of the data sample.
Gauge Boson + Jet Cos Distribution
The measured angular distribution has been corrected for this background by subtracting the expected contribution of dijets. CDF uses the same photon and jet sample as for the jet pseudorapidity measurement. Events are restricted to regions of constant acceptance. 7 This is compared in Figure 5b to the previously reported dijet and vector boson results. 8 The gluon exchange is clearly visible in the dijet data. The photon data is steeper than NLO theory. The W distribution is atter than the photon because it is produced more often through the s channel which has no angular dependence.
To i n v estigate the eect of more gluon propagators, CDF compares the photon data to the sum of the NLO QCD prediction and a dijet component (Figure 6a ). The best t for all data is found for 8% more dijet like contribution. It has been suggested that such a contribution may come from NLO photon fragmentation. 3 For the perturbative hard radiative case where two jets are observed in the data, there is agreement b e t w een data and LO QCD. Figures 6b and  6c show the cos distribution of the photon and lead jet when an additional jet is either FAR ( J2 > = 2) or NEAR ( J2 < = 2) the photon. The NEAR case is more likely photon bremsstrahlung than the FAR case. The systematic uncertainty for the two distributions is uncorrelated. 
Diphotons
Measurements of diphotons test NLO QCD 9 processes which are a background to Higgs! . The CDF high E T analysis has been previously reported 10 and the new low E T results are shown in Figure 7 . For this analysis, both photons were required to have E T > 10 GeV and satisfy the same cuts as the inclusive photons except that the second photon isolation cut was relaxed to 4 GeV. The E T distribution of both photons is slightly lower than the previous measurement and is in agreement with NLO QCD. The diphoton system P T distribution shows that events at CDF have K T in excess of NLO QCD, but are in agreement with Pythia's shower monte-carlo prediction. 
+ Charm Quark Cross Section
The + c harm quark cross section is measured at CDF in order to understand the charm sea quark distribution at the x range and p s probed by the Tevatron. Two analyses have been completed using the inclusive photon sample described above and further requirements to identify the the charm quark. In the rst, the charm quark is tagged by a m uon (j j <0. 
Conclusions
Measurements of prompt photon production at the Fermilab Collider provide precision tests of NLO QCD and constrain the gluon distribution of the proton. In some cases we h a v e found that NLO QCD is insucient to describe the data well. In addition, no evidence is found in the + Jet invariant mass distribution for new resonances. The charm cross section is larger than the LO prediction of Pythia.
